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GRAFFINrrYPhazmaceuticals AG December 09, 2003 

GRA62548BP HN/mo 

DPP-IV inhibitors _ 

5 ' 

The preset invendoa relates to a novel class of dipeptidyl peptidase inhibitors, 
including phaimaceutically acceptable salts and prodrugs thereoj^ which are useful as 
ther^eutic compounds, particularly in the treatment of Type 2 diabetes meUitus, often 
referred to as non-iusulin dq)endent diabetes mellitus (Nn>DM)» and of conditions that 
10 are often associated with this disease, such as obesity and lipid disorders. The invention 
also relates to a process for the prq>aration of such inhibitors. 

Diabetes refers to a disease process derived from multiple causative factors and 
characterized by elevated levels of plasma glucose or hyperglycemia in the £asting state 

15 or after administration of ^ucose duriog an oral ^ucose tolerance Pegrsistent or 
unoontcolled hypergtycemia is associated with increased and premature morbidity and 
mortality. Often abnormal glucose homeostasis is associated both directly and indirectly 
with alterations of the liinid, lipoprotein and ^olipoprotein metabolism and other 
metabolic and hemodynamic disease. Ilierefore padents with Type Z diabetes mellitus 

20 are at an increased risk of macrovascolar and microvascolar complications, including 
coronary heart disease, stroke^ peripheral vascular disease, hypertension, nephropathy, 
neuropathy, and retinopafliy. Th»efore, therapeutical control of ^ucose homeostasis, 
lipid metabolism and hypertension are critically important in the clinical managem^t 
and treatment of diabetes mellitus. 

25 

There are two generally recognized forms of diabetes. In Type 1, or iusulin-d^endent, 
diabetes mellitus (IDDMl), patients produce little or no insulin, whidi is the hormone 
regulating glucose utilizatiorL hi Type 2, or noninsulin depend^t, diabetes mellitus 
(NIDDM), pati^ts often have plasma insulin levels that axe the same or elevated 
30 compared to nondiabetic subjects. Hiese patients develop a resistance to the it^?*^!^'" 
stimulating effect on glucose and lijnd metaboUsm in the main insuUn-sensitive tissues. 
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namely the muscle, Uver and adipose tissaes. Ftix&er, the plasma insulin levels, while 
elevated, are insufficient to overcome the pionoimcedixisulinredstance* 

Insulin resistance is not piimarily due to a diminished number ofinsulinreoeptoisbiitto 
~3 a 'post^insulm receptor binding defect &at is not yet understood. This resistance to 
insuHn responsiveness results in insufiSdeat insulin activation of ghicose uptake, 
oxidation and storage in muscle, and inadequate insulin repression of lipolysis in 
adipose tissue and of glucose production and secretion in the liver. 

10 The available treatments for Type 2 diabetes, which have not changed substantially in 
many years, have recognized limitations. While physical exercise and reductions in 
dietary intake of calories wiU dramatically mxproyre the diabetic condition, compliance 
with this treatment is very poor because of well-entrenched sedentaiy lifestyles and 
excess food consumption, especially of foods containing high amounts of saturated &t 

15 Lxcreasing the plasma level of insulin by admimstratson of sulfonylureas (e.g., 
tolbutamide and gtipizide) or meglitinide, which stimulate the pancreatic D-cells to 
secrete mofK insulin, and/or by inje^on of insulin whea sulfonylureas or meglitinide 
become inefiEectivey can result in insulin concentzatiQns hi^ enou^ to stimulate 1b& 
very insulin-resistant tissues. Howev^, dangerously low levels of plasma glucose can 

20 result fimn administration of insulm or insulin secretagogues (sulfonylureas or 
meglitinide^ and an increased level of insulin resistance, due to the even higher plasma 
insulin levels, can occur. The bigoanides increase insulin sensitivity resulting in some 
correction of hjiperglycemia. However, the two biguanides, phenfbrmin and metformizi, 
can induce lactic acidosis and nausea/diarrhoea. Metformin has fewa side efG^cts tiian 

25 phenformin and is oden jiresczibed for die treatment of Type 2 diabetes. 

The ^itazones (Le.y S-benz34fhiazolidine^2,4-dione$) are a rec^itly described class of 
compounds with potential for ameliorating many symptoms of Type 2 diabetes* These 
agents substantially ino^ase insulin sensitivity in muscle Uver and adipose tissue in 
30 several animal models of Type 2 diabetes^ resulting in partial or complete correction of 
the elevated plasma levels of glucose without occurrence of hypoglycCTiia. The 
glitazones that are currently marketed are agonists of the pm>xisome proli&xator 
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activated receptcxr (PPAR), primarily llie PPAR-gamma subtype, PPAR-gamma 
agonism is gmerally believed to be lesponsible for the improved ingnHTT i smsitizatiozi 
fhat is observed with the gjitazones. Neww PPAR agonists that are being tested fbr 
treatment of Type 2 diabetes are agpsists of flie alph% gamma or delta subtype, or a 
S combinadon of these, and in many cases are dbiemically different from the glitazones 
(i.e., ih&y are not diiazolidinediones). Serious side effects (e.g;, liver toxicity) have 
occuzred with some of the ^tazones, sudi as tro^tazone. 

Additional methods of treating the disease are still under investigation. New 
10 biochemical approaches that have been recently introduced or are still under 
development incltide treatm^t with alpha-glucosidase inhibitoxs {cg.^ acarbose) and 
protein tyrosine phosphatase»lB (PTP^IB) inhibitors. 

Compounds that are inldbitors of the dipeptidyl peptidase^IV (DPP-IV) enzyme are also 
15 rmder investigation as drugs that may be useful in the treatment of diabetes, and 
particularly Type 2 diabetes. See for example WO-A-97/40832, WO-A-98/19998, 
WO-A-03/180 and WO-A-03/18L The usefulness of DPP-IV inhibitors in die 
treatment of Type 2 diabetes is based on ibe fact tbiat DPP-IV in vivo readily inactivates 
glucagon like peptide-l (GIP-1) and gastdc inhibitory peptide (GIP). GLP-1 and GIP 
20 are incaedns and are produced when food is consumed. The inoretins stimulate 
production of insulin. '^Inhibition of DPP*IV leads to decrrased inactivaHon of the 
incretins, and this in turn results in increased effectiveness of 'die incretins in stimulating 
production of insulin by the pancreas. DPP-IV inhiMtion therefiire results in an 
increased level of serum insulin. Advantageously, ^ce the incretins are produced by 
25 the body only when food is consumed, DPP-IV inhibiticm is not expected to increase the 
level of insulin at inappropriate times, such as betiveen meals, which can lead to 
excessively low blood sugar (hypo^ycemia). Inhibition of DPP-IV is therefore 
expected to increase insulin wi^out increasing the risk of hypoglycemia, which is a 
dangerous side effect associated with the use of insulin secretagogues. 

30 

DPP-IV inhibitors may also have other therapeutic utilities, as discussed elsewhere in 
this application. DPP-IV inhibitors have not been studied extensively to date^ especially 
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for utilities other than diabetes. New compounds are needed so that improved DPP-IV 
inhibitors can be found for die treatment of diabetes and potentially other disease and 
conditions. 



5 Thus, the object of the present inveniion is to provide a new dass of DPP-IV inhibitors 
which may be effective in the treatment of Type 2 diabetes and oflier DPP-IV 
iiiodiilated diseases. 
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Accordingly, Represent invention provides novel compounds of formula (I): 
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(0 



or aphannacefuticany acceptable salt thereof, wherein 

IS Z is selected fiom the group consisting of 

phenyl; 

naphthyl; 

C3.7 cydoaDtyl; 

het^ocycle; and 
20 heterobicyde; 

wherein Z is optionaUy substituted with one, or independently fiom each other, more of 
halogen; 
CN; 
OH; 

25 =0, where the ring is at least partially saturated; 

Cm alfcyl, optionally substituted with one or more F; and 
O-Ci-6 allgrl, optionaUy substituted with one or more F; 
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R\ R^ R^ are iiidq>e3Qdeoatiiy fimn each aOaia selected fiom group eonsistixig of 

H; 

F; 

OH; 

"5 Ci4 aSikyl, optionally substitated witi^ one or more F; and 
O-C14 alkyl, optionally substituted vnHOaa one or more F; 

and/or R^ and R^ optionaUy fona togethn Cs.? cydosiSkyl, whidi is optionally 
substituted vrith one or more F; 

and/or R^ and R^ optionally fbnn togeth<a: C3.7 cycloalkyl, ^^ch is optionally 
10 substituted with one or more F; 

and/or R^ and R*^ optionally form together C3.7 cycloalkyl, which is optionally 
substitated with one or more F; 

and/or "R.* and R^ optionally form together C3.7 cycloalkyl, -which is optionally 
substituted with one or more F; 

15 

R^ is Hot Cm alkyl; 

Xis selected j&om the groi^ consisting of 
H; 

20 F;and 

Ci4 allc^l, optionally substituted with one or more F; 
nisO, lQr2; 

25 a', are independently from each other selected from the gtot^ consisting of 
H; 

halogon; 

C]^ alkyl, optionally substitated with one or more F; and 
R*; provided that one of A^ and A^ is R*; 

30 

R^is-CCR^R^Y-T; 
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are indq)endcntly fiom each other selected fiom the groi^ consisting of 

H; 

F; and 

Ci^ aDcyi, optionally substituted with one or more F; 

and/or R' and R« optionally fom to^eOier C3.7 Qfd^lkyi, ^di is optionally 
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substituted wiHx (me or more F; 



Y is sdected fiom the group consisting of 
10 -C« alkyl-O-; 

-Cm aH^yl-NCR*)- ' 
-S-; 

-Ci^ alkyl-S-; 
15 -S(0).; 

-CMalk3il-S(0>; 
-S(0)2-; and 
-Ci^ alk3d-S(0)2-; 

wherein each alkyl is optionally substimted with one or more F; 

20 

R^ T are independently fiom each olhw T*-T* or T*; 

T* is selected fiom the group consisting of 
-Ci^ allqd-; 
25 -Ci^ alkyi-O- 

-Ci^ alk3d-N(R*V 
-C(0>; 

-C(0)-Cm alkyl-; 
-C(0)-CMatt3d-0-; 

30 -C(0)-CMallg4-N(R»V; 
-C(0)0-; 

-C(0)0-CMalk5d-; 
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-C(0)OCi^ idkyl-O-; 
-C(0)N(R*V, 

-C(0)N(r1°)-Ci-6 alM-; _ 

"5 :c(b)N(R'°)-Cx"7alkyl-0-; 

-C(0)N(R*^-Cm alk34-N(R")-; 
-S(0)2-; 

-S(0)2-Ci^ialkyis 
-S(0)2-Ci^ alkyl-O-; and 
10 -S(0)2-Cm alkyl-N(R'°)-; 

wherdn each. Ci^ allc^yl is optionally substituted with oi|e or moie F; 

R^°, R^^ axe indepoideDlly fiom eadi oittss H or Ci^ allc^ optionally substituted with 
one or more F; 

IS 

is selected fiom gtovp eonsistisg of 

H; 

pheoyU 
joipbSayl; 

20 wherein pbor^ and nc^fath;^ are optionally substituted with one, ox 

indepeodently fiom each ofbsc, more of 
halogen; 
CN; . 

25 COOH; 
OH; 

C(0)NH2; 
S(0)2NH2; 
COOT^; 
30 of; 

C(0>NHT'; 
S(0)2NHT^; or 
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1^; 

C3-7 cycloallqd; 
heterocycle; and 
heterobicyde; 

5 ^h^^C,:, c^loalky^h^terocyde and heteiobi<ycle «e ^<^y sil^stitate^" 

with one, or independently from each oflier. more of 
halogen; 
CN; 

10 OH; 

=0, where the ring is at least partially Mtiifatgd; 

coon 

C(0>NHa; 
15 S(0)2NH2; 

COOT'; 
OT*; 

S(0)2Nin^; 
20 NHr^;or 

R*^ is selected from the group consisting of 

Ci^alkji; 
25 O-Ci^ alkyl; 

COO-Cwalkyl; 

0C(0> Cm alkyl; 

C(0)N(R"). Cm alkyl; 

S(0>aN(R")-C,^alk34; 
30 S(0>Cm alkyl; 

S(0)2.CMalk3«;and 
N(R«)S(0)2-Cm alkyl; 
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vibsxessi each ziSsyL is c^onally substituted wifh one, or indspeoAesaiy fiom 
each oflier. more of F, COOR*'. C(0)N(R^**), S(0)2NCR^R?»), OR**, 
N(R2*r2«), T'. O-T' orN(R")-T'; 



5 R*^ IS selected fiom the group consistiQg of 

Ci^alkyl; 

O-Cm sSkyl; 

NCR^'^-Cwalkyl; 

COO-Ci^ alkyl; 
10 0C(0>- Cm aB^yl; 

C(0)N(R*^-Ci^ alkyl; 

N(R.^VC(0)-Ci.6 alkyl; 

S(0)iN(R")-Ci^ alkyl; 

S(0)-Ci4 alkyl; 
IS S(0)2-Ci^ aSkyl; and 

-N(R*«)S(0)2-C,^ alkyl; 

whereui each Ci^ all^l is optionally substituted wilb oo^ or indq>endeDtly fiom 
each other, more of F, COOR** C(0)N(R=«^**), S(0)2N(R^R^, OR**. 
NCR»R=^, O-T' orN<R*^)-t»; 

20 

R", R«, R", R*', R", R*^ R*°, R", R**, R^, R»*, R", R=», R*' are ind^endently fiom 
each other H or Ci.6 al^l; 

is selected fiom the giotp consisting of 
25 ph^yL; 
naphthyl; 

-wherein phenyl and naphthjd are optionally substituted mth one^ or 
independently fiom each otiier, more of 
halogen; 
30 CN; 

COOH; 
OH; 
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C(0)NH2; 
S(0)2NH2; 
Ci^ alkyl; 
0-Ci^ alkyl; 
5 COO-Cw alkyl; 

OC(0>Ci^ alkyl; 
CCONCR^VCwaBqd; 
S(0)2N(R2')-CMaDsyl; 
S(0)2-Ci^anc54;or 

hetexocydei 
heteroUoycI^ and 
C3-7 cydoall^; 

wbsx&n C3.7 cydoalkyl, heterocyde and heterobicycle are optionally siibstituted 
15 wiA aae, or independently from each other, more of 

halogen; 
CN; 
OH; 

=0, where the ring is at least partiaUy saturated; 
20 NH2 

COOH; 

C(0)NH2; 

S(0)2NH2; 

Ci^ alkji; 
25 O-Ci^ alkyl; 

N(R")-CMallcyU 

CO<><:m alkyl; 

CX:<0)-CMaIk3d; 

C(0)NCR'*)-Cw alkyl; 
30 NOt^^XXO^CwaUQ^; 

S(0>iNai»VCi.6 alkyl; 

S(0)2-Cm alkyl; or 
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.NCR^^)S(0)2-Ci^ alfcyL 
Within the meaning of the presCTt invention the terms are used as follows: 



S "AUqtI" means a straight-chain or branched caibon chain that may contain double or 
triple bonds. It is generally preferred that alkyl doesn't contain double or triple bonds. 
"Ci^ Alkyl" means an alkyi chain having 1-6 caibon atoms, e.g, methyl, ethyl, 
-CH=<:H2, -CsCH, n-propyl, isopropyl, -CH=CH-CH3, -CHr-CH^CH^, n-butyl, 
isobutyl, 

10 .CH=CH-CH2-CH3, -CH=CH-CH=CH2, seo-butyl tert-butyl, n-pcntane, n-hexane, or 
amidst, e.g. -CH2-, -CHa-CHa-, "CH=CH-, ^CH(CH3>, -CCCHzK -CH2-CH2-CH2-, 
-CHCCaHsK -CMCCHaV- Badh hydrogen of a Ci^ alkyl carbon may be replaced by a 
substituent. 

15 "C3.7 Cydoalkyr means a cyclic sSkyl dbain having 3-7 carbon atoms, e.g. 
cyclopropyl, cydobutyl, cyclopentyl, c^ohexyL, cyclohexenyl, cydoheptjd* Eadh 
hydrogen of a c/doallsyl carbon may be replaced by a substitQ^t. 

"Halogen" means fluoro, cbloro, bromo w iodo. It is generally preferred that halogen is 
20 fluoroordbloxp, 

"Heteiocycle** means a cyclopentane, cyclohexane or cycloheptane ring that may 
contain up to the maximum number of double bonds (aromatic or non-aromatic ring 
which is fully^ partially or un-saturated) wherdn at least one carbon atom up to 4 carbon 

25 atoms are replaced by a heteroatom selected fiom the group consisting of sullur 
(including -S(0)-, -8(0)2-), oxygen and nitrogen (including =N(0)-) and wherein the 
ring is linked to the rest of die molecule via a carbon or nitrogen atom. Examples for a 
heterocyde are &ran, thiophene, pyrrole, pyrxoline, imidazole, imidazoline, pyrazole, 
pyrazoline, oxatole, oxazoUne, isoxazole, isoxazoline, thiazole, thiazoline, isothiazole, 

30 isotiiiazoline, thiadiazole, thiadiazoline, tetrahydrofuran, tetrahydrotbiophene, 
pyrrolidine, imidazolidine, pyrazolidine, oxazolidin^ isoxazolidina, thiazolidine, 
isothiazolidine, thiadiazolidine, sulfblane, pyran, dihydropyran, tetrahydropyran. 



^9/61 m'u 



f 9ii3ai3ai3H >;aniiaN3si . u^w £Oorz3(i/6 



ii3zs>orMisnu 



80:^1 -Zaa-S lI3ZS9KWJdW3 



12 



10 



15 



imidazolidine, pyridine, pyridazine. pyrazine, pyrimidme, pipewzine, piperidine. 
morjAoline, tettazole, triazole, triazoUdine. tetrazoHd^^ 

"Heterobxcycl e" means a heterocycle which is condensed with phen^ or an additional 
heteiocycle to form a bicyclic ring system. "Condensed" to f^^Ti Wcfydio i^g means 
tiiat two rings are attached to each other hy sharing two ring atoms. Exan9>les for a 
betexobicyde are indole, indoline, benzofiiran. benzofluopbene. benzoxazole, 
benzisoxazole, benzothiazole, baizisothiazole, beozimidazole, benzinudazoline, 
quinoline, qninazoline, dilqrdroquinazoline, dihydroquinoline^ isoquinoline[ 
tetrahydmisoquinoliae, dihydtoisoquinoline, beizazqune, puxine or pteridin^ 

A prefened stereochemistey of coiniK>unds accocding to the pr^ 
infonnuIaOa) 




(la) 



Prefened conq>ounds of fomnda (D or (la) are those compounds in whidi one or more 
of flie residues contained tfaerein have die meanings given below, with all combinations 
of prefeired substituent definitions being a subject of the present inv«ition. With respect 
20 to all preferred compounds of the fomiulas (I) or (la) tiie present invention also includes 
all tautomeric and stereoisomeric forms and mixtures thereof in aU ratios, and their 
phannaceutically acceptable salts. 

In preferred embodiments of the present invention, the siibstituents - R*, Z, X, n, 
25 and A^ of the fonnula (I) or Qsl) independently from each oflxer have the foUowing 
meaning. Hence, one or more of the substitoents - R^ Z;. X. n, A* and A* can have 
the prefecred or more prefened maanTng ^ given bdow. 
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Z is preferably is phenyl or hetarocyde and Z is optionally substituted independently 
from each ofhor vnth 19 to 2 of Ca, F, CN, CHs or OCH3. 

It is pzefened that R\ K\ are indcpendmdy from each othear selected fiomjtbe 
5 gixnxp consistiiig of H, F, OH CH3, OCHa. 

R^ispr^erablyH. 

X is preferably H, F or CH3. 

10 

Preferably, His I. 

It is pteferted that is and is H, F or CH3. 
15 R* is preferably -CSHz-Y-T. 

Y is preferably -0-, -N^*)- or -8(0)2-. 

Preferably, R' is selected fiom the gtoi^ consisting of H, COOH, COOCH3, 
20 C(0)NH2, C(0)N(CH3>2, and SiOhCSh. 

It is prefened that T is T^-T^ or I^, whesein is selected from ifafi groiq> oonsisti^ 

-CII2-; 

-C(0)-; 
25 -C(0)-CHb-; 

-C(0)0-; 

-C(0)0-CH2-; 

-C(0)NH-; 

-C(0)NH-CH2-; 
30 -S(0)2-; and 

-S(0)z-CH2-. 
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Mare prefered is selected fiom the groiq> consistmg of -C(0)- -CB2- SfO^ • 
and-C(0)NH-. • v ^-^ 



Prefeably, R« is -C Hz-NCR^^ T, i^aeia R^* is H or SCOTCH,. 

5 ■ ■ • 

is preferably phenyl orheterocycle. 



CompouBds of the fennula (D or (la) in whidi some or aU of the above^entloned 
groups have ^ prefen^d or more prefered meaniogs are also an object of the present 



10 invezitioii. 
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Fmfhatmore, Ibe present inveatioii piovides prodrug conxpounds of tbe coxz^otmds of 

s the izLVCTtion as desoribed above. 

'Tiodrug compoimd'' means a derivative that is oonv^ted into a compound according to 
the present invention by a reaction ivitti an enzymo, gastric add or the like under a 
physiological condition in the living body, e.g. by oxidation, redaction, hydrolysis or 
fhe like, each of which is carried out enzymatically. Examples of the prodrug are 

10 compounds, wherein the amino group in a compound of the present invention is 
aoylated, alkylated or phosphorylated to fonn, e.g., dcosanoylamino, alanylamino, 
pivaloyloxymethylamino or wherein die hydroxyl group is aQrlated, alkylated, 
phosphoiylated or converted into the borate, e.g. acetyloxy, palmitoyloxy, pivaloyloxy, 
succinyloxy, fumaryloxy, alanyloxy or wherein the caifooxyl gro>jp is esteiified or 

IS ^mi^?»t?^, These compounds can be produced from compounds of the present invention 
according to well-known methods* 

Metabolites of compounds of formula (0 or (la) are also within the scope of tibe preset 
invention. 

20 

"Where tautomecism, like 6.g. keto«^ol tantomeaism, of compounds of geneial formula 
0) or Qja) or fiueur prodrugs may occur, the individual forms, like e.g. die keto and enol 
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foxxD, are claimed separately and togqtha as mixtures in any ratio. Same applies for 
steieoisomeiS) like e.g. enantiomers, ds/trans isomezs, confoxmexs and the like. 
If desired, isomers can be s^arated by methods well known in tiie art, e.g. by liquid 
chiomatogrs^hy. Same applies for enantiomers by using e.g. clural stationary phases, 
Additiondiy, enantiomers may be isolated by converting them into diastereomers, Le. 
coupling with an enantiomedcally pure auxiliary compound, subsequent separation of 
the resulting diastereomers and cleavage of the auxiliary residue. Alternatively^ any 
enantiomer of a compound of formula (I) or (la) may be obtained from stereoselective 
synthesis using optically pure starting materials* 

In case tiie compounds according to fbmiula (I) or (la) contain one or more acidic or 
basic groups, the invention also comprises their corresponding phamiaceutically or 
toxicologically acceptable salts, in particular their phaimaceutically utilizable salts. 
Thus. &e conqpounds of the formula (J) or G^) which contain acidic groups can be 
present on &ese groiips and can be used according to the invention, for example, as 
alkali metal salts, alkaUne earth metal salts or as ammcmium salts. More precise 
6xazrqE>les of such salts include sodium salts, potessium salts, calcium salts, magnesium 
salts or salts with ammcmia or or^nic amines such as» for exanxple, ethylaxnine, 
ethanolamine, triethanolamine or amino acids» Compounds of the formula Q) or Oa) 
which contain erne or more basic groiq)s, i.e. groiq)S which can be protonated, can be 
present and can be used according to the invention in the fotrm of their addition salts 
with inorganic or org^mc acids. Examples for suitable adds include hydrogen chloride, 
hydrogCT bromide, phosphoric acid, sulfimc acid, nitric acid, methanesulfonic a^d, p- 
toluenesulfonic acid, naphthalenedisulfonic acids, oxalic acid, acetic acid» tartaric add, 
lactic add, salicylic acid, benzoic acid, formic add, propionic acid, pivalic add, 
diefhylacetic acid, malonic add, succinic add, pimelic add, fumaric add, maldc add, 
malic add, sulfeminic add, phraylpropionic add, gluconic add, ascorbic add, 
isonicotinic add, dtcic add, adipic add, and other acids known to the person skilled in 
the art. If the compounds of the formula (I) or (la) simultaneously contain addic and 
basic groins in the molecule, the invention also include, in addition to the salt forms 
mentioned, inner salts or betaines (zwitterions). The respective salts according to the 
formula CO or (la) can be obtained by customary methods whidi are known to the 
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person skills in Ihe ait like» for example by contacting these with an organic or 
inorganic add or base in a solvent or dispersant, or by anion exchange or cation 
exchange with other salts. The pxeseat invention also includes all salts of flie 
compoimds of the fonnula (0 or (la) which, owing to low physiological cooopatibility':, 
5 are not directly suitable for use in phannaceuticals but which can be used, for example^ 
as inteanediates for chemical reactions or for the preparation of phazmaceatically 
acceptable salts. 

The present invention provides compounds of general fonnula (0 or (la) or their 
10 prodrugs as DPP*IV inhibitors. DPP-IV is a cell surface protein that has been xmpUcated 
in a wide range of biological functions. It has a broad tissue distribution (intestine, 
kidney, liver, pancreas, pLaceata, thymus, spleen, epithelial cdls, vascular endothelium, 
lymphoid and myeloid cells, serum), and distinct tissue and cell-type expression levels* 
DPP-IV is identical to the T cell activation marker CD26, and it can cleave a numbdr of 
13 * immunoregulatory, endocrine, and neurological peptides in vitro. This has suggested a 
potCTlial role for this p^tidase in a variety of disease |»ocesses. 

DPP-IV related diseases are described in more detail in WO->A-03/1S1 und^ &e 
paragraph 'Utilities" ivhich is h^ewith incorporated by reference. 

20 

Accordingly, the present invention provides coompounds of formula (0 or (b) or their 
prodrugs or phannaceutically acceptable salt thereof fer use as a medicament 

Furthmnore, the pr^ent invention provides tfie use of compounds of formula (I) or (la) 
25 or their prodrugs or a phannaceutically acceptable salt thereof for the manufacture of a 

medicament for the treatment or prophylaxis of non-insulin dependent (Type U) 

diabetes mellitus; hyperglycemia; obesity; insulin resistance; lipid disorders; 

dysUpidemia; hyperlipidemia; hypertri^ycerid«nia; hypercholestrerolemi^ low HDL; 

high LDL; atherosclerosis; growth homxone deficiency; diseases related to the immime 
30 response; HIV infection; neutropenia; neuronal disorders; tumor metastasis; benign 

prostatic hypertrophy; gingivitis; hypertension; osteoporosis; diseases related to spezm 

motilit}^ low glucose toloance; insulin r^istance; ist sequelae; vascular restenosis; 
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ixiitable bowel syndrome; inflanunatozy bowel disease; inoluding Crobzi^s dlisease and 
ulcerative colitis; otiier inflammatory conditions; pancreatitis; abdominal obesity; 
neurodegenerative disease; retinopafh)^ nephropatl^; neuropathy; Syndrome X; ovarian 
hyperandrogenism (polycystic ovarian syndrome; Type n diabetes; or gowth hormone 
S deficiency. Preferred is non-insulin dependent (Typo S) diabetes mdllitus and obesity. 

The present invention provides pharmaceutical compositions comprising a compoimd of 
formula (X) or (la), or a prodrug compound th^eo^ or a phaxmaceutically acceptable 
salt thereof as active ingredient togeflier with a pharmaceutically acceptable carrier. 

10 

"Pharmaceutical composition" means one or more active ingredients» and one or more 
inot ingredients that makeup the carrier, as well as any product which results, directly 
or indirectly, from combinatiozi, oon^lexation or aggregation of any two or more of Ihe 
iD^gredients, or from dissodalion of one or more of the ingredients, or from other types 
IS of reactions or interacticms of one or more of the ingredients. Accordingly, the 
pharmaceutical compositions of the present invention mconipass any compositioa made 
by a^ T^ix ipg a compound of the present invention and a pharmaceutically acceptable 
carrier* 

20 A pharmaceutical composition of &e present invention may additionally cociqirise one 
or more other compounds as active ingredients like one or more additional conqpounds 
of formula (I) or (la), or a prodrug compound or other DPP-IV inhibitors. 
Other active ingredients are disclosed in WO-A-03/181 under the paragraph 
'^CombiDiafion Therapy" which is herewith incorporated by reference. 

25 Accordingly, other active ingredients may be insulin sensitizers; PPAR agonists; 
bigaanides; protein tyrosinephosphatase-lB (PTP-IB) inhibitors; insulin and insulin 
mhnetics; sulfonylureas and other insulin secsretagogues; a-glucosidase inhibitors; 
glucagon receptor antagonists; GLP-1* GLP-1 mimetics, and GLP-1 receptor agonists; 
GIP, GIP mimetics, and GIP receptor agonists; PACAP, PACAP mimetics, and PACAP 

30 receptor 3 agonists; cholrateroi lowering agCTts; HMG-CoA reductase inhibitors; 
sequ^trants; rucotinyl alcohol; nicotinic acid or a salt thereof; PPARa agonists; 
PPARoIy dual agonists; inhibitors of cholesterol absoxption; acsd CoA : cholesterol 
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acyltransferase inhibitors; anti-oadants; PPARo agonists; antiobesity compounds; an 
ileal bile acid transpoiter inhibitor, or anti-inflammatory agents or pharmaceatically 
acceptable salts of these active compounds. 

5 The temi "phaixnaceutically acceptable salts" refers to salts pxiepared from 
phamiaceutically acceptable non-toxic bases or acids, including inorganic bases or acids 
and organic bases or adds. 

The compositions include compositions suitable for oral, rectal, topical^ parenteral 
10 (includi]]ig subcutaneous, intramuscular, and intravenous), ocular (ophthalnodcX 
pulmonary (nasal or buccal inhalation), or nasal administration, although tiie most 
suitable route in any given case will depend on the nature and seventy of tiie conditions 
being treated and on the nature of the active ingredient They may be cooiveniently 
presented in unit dosage form and prepared by any of die methods weil-knpwn in Oie art 
15 of pharmacy. 

In practical use, the cc»zq[>ounds of formula (0 or (la) can be combined as the active 
iogcedient in intimate admixture wilb a phamiaceutical according to 

oonvaitional phannaceutical confounding techniques. The cmi&c may take a wide 

20 varied of forms dqpending cm the form of preparation desired for administration, eg-., 
oral or parenteral (including intravenous). In prq^aring the compositions for oral dosage 
form, any of the usual phannaceutical media may be employed, such as, for ^cample, 
water, gilycols, oils, alcohols, flavoring ^ents, preservatives, coloring agents and fhe 
like in the case of oral liquid preparations, such as, for example, suspensions, elixirs and 

25 solutions; or carriers sudi as starches, sugars, mioroCTystalline cellulose, diluents, 
granulating agents, lubricants, binders, disintegrating agents and die like in the case of 
oral solid inrqparations such as, for example, powders, hard and soft capsules and 
* tablets, witii ihe solid oral preparations being preferred over the liquid preparations. 

30 Because of tiieir ease of adrmnistration, tablets and capsules represent tiie most 
advantageous oral dosage unit fomi in which case solid phamiaceutical caniers are 
obviously employed. If desired, tablets may be coated by standard aqueous or 




nonaqueous techniques. Sudb compositions and prqE>aiatLons should contain at least 0.1 
percent of active oon^poimd. The percentage of active compound in these compositions 
may, of course^ be varied and may amvemezitly be between about 2 perc^t to about 60 
percent of the weight of the unit The amount of active compound in such 
"5 tberapeuticdlly useful compositions is such that an effective dosage will be obtained. 
The active compounds can also be administered intranasally as» for example, liquid 
drops or spray. 

The tablets, pills, cc^sules, and the like may also contain a binder sudi as gum 
10 tragacanth, acada, com starch or gelatin; exicipieats such as dicalcium phosphate; a 
disintegrating agent sudh as com starchy potato starch, alginic add; a lubricant such as 
magnesium stearate; and a sweetening agent sudi as sucrose, lactose or saccharin. When 
a dosage unit ferm is a capsule^ it may contain, in addition to matocials of the above 
type, aliquid carrier sudi as a fttty oil. 

15 

Various other materials may be present as coatings or to modify the physical form of &e 
dosage unit* For instance, tablets may be coated wi& shellac, sugar or both A syrup or 
elixir may contain, in addition to the active ingredient, sucrose as a sweetening agent, 
methyl and prc^ylparabens as preservatives, a dye and a flavoring sudx as dieny or 
20 orange flavor. 

Compounds of formula (I) or (la) may also be administered parenterally. Solutions or 
• suspenrions of these active compounds can be prepared in watCT suitably mixed with a 
surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in 
25 glycerol, liquid polyethylene glycols and mixtures thereof in oils. Und» ordinaxy 
conditions of storage and use, tiiese preparations contain a preservative to prevent the 
growth of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or 
30 disposions and sterile powders for fhe extemporaneous preparation of sterile injectable 
solutions or dispersions. In sdl cases, iho form must be sterile and must be fluid to the 
&teat that easy syringabiUty exists. It must be stable imder the conditions of 
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manuGiCtttre and storage and must be pressed against the contaminating acdoa of 
sucroor^nisms such as bacteria and fungi. Hie canier can be a solvmt or dispersion 
medium containing, for example^ water, etfaanol, polyol (e.g., gLycerol, propylene glycol 
and liquid polyeflxylene glycol), suitable mixtures hereof, and vegetable oils. 

5 Any suitable route of administration may be employed for providing a maxmnal, 
especially a human, with an effective dose of a compound of the present invention. For 
example, oral, rectal, topical, parenteral, ocular, pulmonary, nasal, and the like may be 
raciployed. Dosage jfoims indude tablets, troches, dispersions, suspensions, solutions, 
capsules, creams, ointments, aerosols, and the like. Preferably compounds of formula (I) 

10 or (la) are administmd orally. 

The effective dosage of active ingredient employed may vary depending on the 
particular compound employed, the mode of administration, the condition bdng treated 
and the severity of the condition being treated. Such dosa^ may be ascertained readily 
15 by a person skilled in die art 

Wh» treating or prev^rttng diabetes mdlitus and/or hyperi^ycemia or 
hypeartii j^yceridemia or other disease for which compounds of Fonnula I are incficated, 
generally satisfictory results are obtained when the confounds of the present invention 

20 are administ^ed at a daily dosage of from about 0*1 milligram to about 100 milligram 
per kilogram of animal body weight, preforably gxv» as a sin^e daily dose or in 
divided doses two to six times a day, or in sustained release form. For most large 
mammals, the total daily dosage is foam about 1.0 milligrsms to about 1000 milligrams, 
preforably fiom about 1 milligrams to about 50 milligrams. In the case of a 70 kg adult 

25 human, the total daily dose will generaUy be fiom about 7 milligrams to about 350 
milligrams. This dosage legimen may be adjusted to provide the optimal therepeutic 
response. 

The compounds of formula (J) of the present invention can be pr^ared finom beta amino 
30 acid intermediates such as diose of formula (IV) and substituted amine intermediate 
such as those of formula (III), using standard peptide coupliz:^ conditions* The 
preparation of these intermediates is described in the following sdiemes. 
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Some abbreviations that may appear in this ^plication are a$ follows. 



ABBREVIATIONS 



Pesienation 
bs 

Boc(orBOC) 

DCM 

DIEA 

DMF 

EDO 

EtsN 

Fmoo 

HATU 

HOBt 
HPLC 
PO 
It 

TFA 



Broad singlet 

Hert-Butoxycaibonyl 

Didsdorometiiane 

Diisojnopyl^ylamise 

N^-Dimefhylfonaamide 

l-Ethyl-3K3-dinMifhjiamiiiOEiTqpyl)caxbodi hydrocfalQiide 
Itiethylaniine 

9-FhiorCTLylmethoxyca^o&yl 

0- (7-Azabeozotr^a^ol-l-yl)-i^^,^;iV^'iV^-tetramdJlyl1l^ 
hexafhiorophosphate 

1- Hydroxybenzotriazole 

I£gh pressure liquid chromatography 

Protecting grovp 

Retoitiontime 

terNButanol 

Tiifluoroac^c add 



Available starting mateiials may be amines having flie formula (IIO> 
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They may be purchased from comm^rdally available sources such as Array, Sigma- 
Aldzich, Flvika, ABCR or be synthesized by one skilled in the arL Common reactions 
betweoa compounds containing amino groups and caxboxyl, sul&nyl or isocyanate 
functionalities may be empl oyed for th eir synflieag^with suitable functiqnaliz.ed.-Stscting—.. 
S materials. Nudeophilic substitution reactions between compounds containing a suitable 
leaving group (e^g., halogenide, mesylate, tosylate) and nucleophiles (e.g., amines) may 
be also employed. The conversion of diverse functional groups (such as esters^ alcohols, 
amides, nitriles, azides) nmy allow the synthesis of some intennedxates or final 
compounds* 

10 Schemes A tfaxough D outUne general procedure for the ^yndiesis of some componnds 
described below. Unless othenvise indicated in the sdxemes. Hie variables have the same 
meaning as desmbed above. 

15 Scheme A 
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Scheoic C 




10 Eaiantiomerically pixre beta amino adds having ibe fonznda (IV) 




OH 



(IV) 



may be commo^aUy available^ knowa in the liteiatuie or may be oa&veoiCTlly 
15 synthesized using one of Has methods abeady publi^ed and reviewed in e.g., Col^ 
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Tetrahedron, 32, 9517 (1994), Juaiisti et aL, Aldriehimica Acta, 27, 3, 1994, or Juaristi, 
Enantioselective Synthesis ofO^Amtno Acids, Ed, Waqr-VCSH, New York, 1997. 

Vul^s otherwise noted, all non-aqueous reactions were carried out under argon 
5 abnosphexe widi commercial dry solvents. Compounds were purified using flash 
column chrcanatography using Merck silica gel 60 (230-400 mesh) or reverse phase" 
preparative HPLC using a Reprosil-Pur 0DS3, 5 (xm, 20 x 125 mm column wifli 
Shimadzu LC8A-Pmnp and SPD-lOAyp UV/Vis diode array detector. The ^H-NMR 
spectra were recorded on a Varian VXR-S (300 MHz for ^H-NMR) using d6- 

iO dimefliylsulfoxide as solvit; chemical shifts are reported in ppm relative to 
tetramethyisilane. Analytical LC/MS was performed using Reprosil-Pur ODS3, 5 jxM, 
1 X 60 mm columns with a linear gradient from 5% to 95% acetonitrile in water (0.1% 
TPA) at a flow rate of 250 \il/mxD; retention times are given in minutes. Methods are: 
(I) runs on a LClOAdvp-Pump (Shimadzu) with SPD-MlOAvp UVA^is diode array 

IS detector and QP2010 MS-detector in ESI+ modus with UV-detecdon at 214, 254 axul 
275 nm, 10 mm. linear gradient; (II) idem hut 5 min. linear gradient; (III) runs on a 
LClOAdvp-Pump (Shimadzu) wilh SPD-lOAyp dual wavelength UV-d^ector and 
QP2010 MS-detectcMT in ESI+ modus wi& UV«detection at 214 and 254 nm, 10 min 
linear gmdient; (IV) idem but 5 mtn. linear gradient 

20 

In general, compounds having the formula (1) 




(I) 



X 



25 wherein the variables have the above described meanings, may be prerpaxed using 
standard peptide coupling conditions, reagents and protective groups* For eocanqple;, it 
may be possible to use l*-efhyl-3-<3-dimethyiaiDinoprc9yl)carbodiirnide hydrochloride 
(EDC) in combination with l-hydroxybenzotriaz6Ie OHOBt) and a base (tri^ylamine 
or diisopropjdethylamine) or O"(7-a2aben20tria20l-l-yl)-is;;jy;isr^7sr'^tetramethyiuro^ 



27 

hexafluorophosphate (HATU) in tiie presence of abase, in solvents sudi as methj^en© 
chloride or i\r,ivr-dimethylfbnnamide. 

Scheme E outlines a procedure for using the amines fon ned accord ing to Schemes A 
5 ^uougjhD to synthesize compounds that are embodiments of the invention. 

Scheme B 




The protective group may be removed with, for example, diethylamine in 
dichloiomethane in the case of 9-fluorenyhnethoxycaibonyl or using acidic conditions 
(such as trifluoroacetic acid in dichloiomethane or hydrochloric add in dioxane) in the 
case of f€rt-butoxycarbonyl, as desaibed jsx Protective Grotips in Orgmie Synthesis 3' 



IS ed., Ed. Wiley-VCH, New York; 1999. 

For the purification of intermediates or end products, flash chromatography on silica gel 
may be suitable for the firee amines whereas the use of preparative HPLC leads to the 
isolation of the corresponding trifluoroacetic add salts. 

20 Compoonds may be prq^ared by oflier means however, and tiie suggested starting 
materials and procedures described below are exemplary only and should not be 
considered as limiting the scope of tiieinventioxL 
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The following example are provided so that the invention might be more fully 
understood. These exanrples are illustrative only and should not be construed as lixxuti^g 
the invention in any way, 

5 

PREPARATIONS 



Example 1 



10 




15 

^5)-ffienzovlaimno-methvlVpvrrolidine-l-carboxYlic acid rgrr-butvl ester. 
A mixture of 127 mg (1-04 mmol) of benzoic acid, 219 mg (1.14 mmol) of l-ethyl-3-(3- 
dimethylanunopropyl)carbodiimide hydrochloride^ 154 mg (1.14 mmol) of 1- 
hydioxybenzotriazole and 271 ^1 (1.56 mmol) of diisopropylethylamine in 2 mL of 

20 i^jV-dimethylfonnamide is stirred at room temp^atore for 10 min» befbre a solution of 
250 mg (1^ mmol) of (25)-2-aminome£hyl"pyzroUdine-l-cafbGX9^ add tert-huts^ 
est&t in 2 mL of iVT^Hlimethylfoocmamide is added and stxiriqg contiuued ovemi^t, The 
solution is diluted with 50 mL of ethyl acetate, washed sequentially with 5% citric add 
aqueous sohition, saturated aqueous sodium bicarbonate solution, and brine^ dried over 

25 sodium sulfate and the solvent is removed under vacuum. Purification of the crude 




product by flash chxDmatogr^hy (silica gel, eluent: 0% to 10 % of eth>lacetate in 
qyclohexane) gives the title conKpound. 

^H-NMR g(ppm) = 1.40 (s, 9H), 175-1.88 (m, 4H), 3.39-3.50 (nx, IH), 3.90-3.98 (m, 

IH), 7.41-7.47 (m, 4H), 7.78-7.81 (m, IH), 834-839 (m, IH). 

5 LOMS (IV) rt 2.79.^2 368 (M+Na+OIjCl^^ 

Step 2 




10 

jSr-Pvm)lidm-/2ia-vlT TiefliYl Afl m fTFA saltt, 

A soludon of 20.0 mg (0.07 mmol) of (2il9**(benzoylaiiuxio-metfa>4)-pytroli^ 
caiboxylic add /e/t-butyl ester in 0.5 mL of trifluoroacetic add and LO mL of 
dicUonmielhane is stiired at xoom toiiperature for 30 minutes and tiien evs^Ksrated 
15 under reduced pressure to give the tide confound. 

Example^ 

20 " 
Step 1 
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..-H-e--t=cH3 - y 

r?5^Bea3Ylo7tYmeth,Yl.pvnr>Kdfae-1.r.rt>oxvli. .^'^ ..^.K, ^ (p^, ^^^^ 
see also AfedL Ckem. ; 42; 4; 1999; 677-690) 
5 A solution of 500 mg (2.48 nunol) of r25>hydtoxymeth>«-p3^dme-l.carboxy!ic add 
tertA>iityl ester in 2 mL of tetrahydroliiraa is added dropwise to a sluny of 119^ mg 
(60% dispersion in oil, 2.98 mmol) of sodium hydride in 2 mL of tetehydtofiirau at 0 
*C and tiie niixture stixred for 5 miwites. To the solution 325 OL (1 1 9 mg. 2.73 nunol) 
of benzylbromide is added and the reaction is allowed to warm to zoom temperature and 
10 stined over night. Wai«r and IN hydioddoric add solution are added and tiie mixtute is 
extracted with e&yl acetrte. The collected organic phases are washed sequentially with 
a saturated aqueous sodium bicaibonate solution, hiine and water, then dried over 
sodium sul&te and evaporated under reduced pressure. The crude mixture is purified 
using flash chromatogr^hy (siUca gd, ehieot; 0% to lO'/. ethji acetate in cyclohexane) 
15 to afford the tifle compound. 

LC/MS (IV) rt 3.41, m/z233 (M-^*BuOH)+ 



20 



Step2 
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A soludoA of 300 mg (1.03 xnmol) of (^i^-benzyloxymethyl-pynoHdme^l-^^ 
add tertA)Vtyl ester in LS mL of trifluoioacetic add and 1.5 mL of didiloromediane is 
stirred at zoom temperature for 1 h and then evaporated vinder reduced pressure. The 
exude mixture is diluted in 5 mL of dichloromethane and stirred 1 h with 1.43 g 
5 (4.12 uimoiorof (polystyrylmethyl)tamethylammonixmi hicarbonate, tiien filtered and 
evaporated under reduced pressure to give the title compound. 

^H-NMR g(ppm) □ L34-1.42 (m, IH), 1.59-1.81 (m, 3H), 2.76-2.86 (m, 2H), 3.27- 
3.33 (xn, 4H), 4.47 (s, 2H), 7.29-7.24 (m, 5H). 
LC/MS (JH) rt 2.62, m/z 192 (M+H)*. 



15 



Example 3 



o o 



Stepl 





TEA ^ //^vx 



1 V ^> 



CH3 "3^ CH3 

20 

^5f)-^Benzeae «1^fft" Y^aTninowmeAY 1)-pY"^^^^'" ^^-p^°^^ rert-butvl ester. 

To a solution of 150 mg (0.75 mmol) of ^25;-ajninometJiyl-pyttolidme-l-caiboxylic 
acid tert-butyl ester and 117 DL (90-0 mg, 0.90 mmol) of triethylamine in 3 mL of 
dichloromediane at 0 *C is added 62 DL (85.7 mg, 0.80 mmol) of 
2S benzaiesQlfonylddoiide. The mixture is stined for 1.5 h at room ten^eratuxe and thai 
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evaporated imder reduced pressure to give a crude zmxtore containiBg approx. 70% of 
the titl e compound^ which is takea directly onto the next step. 
LC/MS (I) It 4.34, m/z 241 (M-Boc)* 

5^ Step 2 




y,PYr«^M^irip|r7,c>,Yimethvl>benzea^ (TFA saltV 

10 A solution of 23 1 mg (approx. 70% purity, 0.47 nunol) of (3i9-<bCTzenesulfonylamino* 
methyI)-pyEroHdine-l--caxboxylic add tert-hvtyl ester in 0.S mL of tdfluozoacetic add 
and 1.5 mL of dichloromethane is stiired at room ten^erature for 2 h and then 
evaporated under reduced {nressme. The oily product is diluted in 5 mL of 
dicihloFomethane end filtered thxou^ aluminium oxide (dueaat: 0% to 10% methanol in 

IS dichloromethane) and the collected fractions are concentrated to ^ve the title 
compound. 

*H-NMR QCRpm>=1.53-1.65 (m, IH), 1.81-2.05 (m, 3H), 2.91-3.16 (tn, 5H), 3-50-3.55 
(no, IH), 7J27-7.29 (m. IH), 7.58-7.60 (m, 2H), 7.78-7.80 (m, 2H), 7.99 (t, J=7.6 Hz, 
IH), 9.15 (bs, IH). 
20 LC/MS CD rt 2.1 1, m/z 241 (M+H)*. 

Example 4 
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Stepl 




/2a4f3-Pheavl-iireidoVmefevl>-pviTOlidi^ add terr-butvl ester> 

A solution of ISO xng (0.7S mxnol) of (2S)-^BXsdxixmef5xyL^pyaoU^^ add 
tertAsfotyl ester and 86 (93.7 mg, 0,79 mmol) of phenyl isocyanate in 3 mL of 
dioxan is stored at 90 for S h. After evaporation of the solvent under reduced 
10 pressure^ the oude mixture (approx. 50% content of title product) is used in the next 
step nvithout further purification. 
LC/MS (m) rt 4.1 8, m/z 320 Ol+H)^ 

Step 2 

15 




l"Phenvl--3>p\nrr riliHm.-^:^.<? )>vlmethvl--i3rea- 

A solution of 253 mg (approx, 0.37 mmol) of ^5?-[(3-pheiiyl-ureido)-methyl]- 
20 pycTolidine-l'Carboxylic add tert-bMtyl esta in 0.5 mL of trifluoroacetic add and 1.0 
xnL of dichloromethane is stirred at room temperature for 2 h and then evaporated under 
reduced pressure. The crude mixture is dissolved in 2 mL of a IM ammonia solution in 
methanol, concentrated under vacuum and then purified using flash chromatography 
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(aluminium oxide^ elueot: 0% to 10% methanol in dicbloramediane containing 0.1% of 
ammonia) to give the title conqKnind, 

^H-NMR P(ppm) = 1.35-1.40 (m, IH), 1.78-1.81 (m, 5H), 2.85-2.84 (m, 2H), 3.02-3,22 

(2H), 4.35 (bs, 2H), 638 (bs, IH). 6 .83 (^ /-lOO Hz, IH), 7.16 (t, J=10.p Hz,.Sfi, 

5 7-35 (d, J=10.0 Hz, 2H), 8.65 (bs, O.IH). 8.77 (bs, 0.9H). 
LOMS (I) rt 1.88, xa/z 220 (M+H)*. 



10 




Stepl 

IS 




{/3ig)-f/:?,y>-BeagYloxvmelfavl-pvrTolid3n-l-vlVl-f2*fluoio-benzvlV^ 
20 earViamf g add ter/-butvl ester. 

A mixtore of 44,8 mg (0.15 xnmol).of (3J^>^er^butoxycalbottylan^ino-4-[2-fhK)«)- 

pliea^]-tiiu^c add, 283 mg (0.21 mmol) of l-hydroxyboizotnazole, 39.9 mg (0.21 

mmol) of l-efi);:^-3-(3-dime11i3Plamin£qm:p3i)caxbodiimi^^ hydrodiloride and 100 DL 

(9S.2 mg, 0 J6 mmol) of diisopxopyletihylamtne in 2.5 mL of iS^-dime£b(^foxmamide is 

25 stilled for 5 min. After addition of 50.0 mg (0.17 mmol) of (2^- 



92:M ■23a*6 il JZS^o ieiusjuo 



35 

benzyloxymethylpyczolidine CBxample 2) in 0.5 xnL of iy/^^-dimethylfoxmaniide^ the 
mixtixreisstin^fQrfiiraierl^ ThesoliitiQaisdilmed^fliSixiLof INhydro 
add solution and eixtiacted twice vnAi 10 mL of dichloronietihane. The collected organic 
phases are washed with brine an d water, dried ove r sodiimi sul&te and evaporated under 
5 reduced pressure. The residue is purified using flash chromatography (silica gel, eluent: 
0% to 10% methanol in dichlorometiiane) to afford the title compound. 
LC/MS (I) rt 5.68, m/z 471 (M+H)^ 

Step2 

10 




f^:gi?^,Arninfi^Uff 2^J-ben2ryloxvmethvl-nvnx>Udi^^ 
IS QSSr 

A solution of 8.00 mg (0.017 mmol) of {(3jy-[(2J>benzyloxjTOelhyl-pyncolidi^ 
l-(2--fluoio~ben2yl)-3<<>xo-propyl}]-caibaHUC add ter^buQ4 ester in 0.S mL of 
trifluoroacetic add and 1 mL of dicUoromeOiane is stixred at room texqpecatuie for 1 h 
and then evaporated uoder reduced pressure. The erode nuxtcore is purified using HPLC 
20 (elurat: 5% to 95% aoetonitril in water with 0.1% of trifluoroacetic add) to afford the 
title compound. 

^H-l^JMR QCppm) « 1.79-1.87 (m, 3H), 2.85-2.92 (m, IH), 2.98-3.05 (m, IH), 3.21-332 
(m, 5H), 3-43-3.47 (m, IH), 3.69 (bs), 3.93-3.95 (m, 0.3H), 4.05-4.10 (m, 0.7H), 4.41- 
4.45 (m, 3H), 7.11-7.18 (m, 2H), 7^1-7.32 (m, 7H), 7.94 (bs, 2H). 
25 LC/MS (I) rt 3.60, m/z 371 (M+H)*. 

Using a procedure similar to those outlined above, the following compounds were 
prepared. 
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Stepl 



i fiW^^^men7nYIa^^po-mer^YlVpvno^^din■1.v^l,^ , 

Olrtainedfiom(.ie;-..«.|„«oxycaxbc«yl^^ 
pyirolidm>^j?>ylinethyI-ben2ainide (Example 1). 
LOMS (DO It 2.99, m/z 506 (M+Na)*. 

15 

St^2 



X 



HO^O 
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{f^^K <^-^^('?'^ ^oidammo-methvlVpvnD lidin-l -yil- l-fa-flnorD-benz^VS-ogo- 
proDvU-c urKawiie a dd /lerMiutvl ester HTA saltV 

*H-NMR g(ppm) « 1.75-1.95 (m, 5H). 2.78-3.20 (m, 3 H), 3.32-3.3 7 (m, 2H),JL69-3.80 
5 (m, 0.5H). 3,90-3.97 (to, 0.2H). 4.18-4JiO (tn, 0.4H), 7.12-7.19 (m, 2H), 7.28-7.33 (m, 
5H), 7.37-7.52 (m, 2H), 7.73-7.76 (m, 3H), 7.92 (bs, 2H), 8J8-8.66 (m, 0.7H), 8.62- 
8.66(m,0.3H). 

LC/MS (II) rt 2.02, m/z 384 (M+H)*. 

10 



15 1 




l^5jg>-r/2.y>-(Be »>^AYl^mm o-methvD-t>vrroUdm-l-vl1-l-(2-flttoro-baizvl'>-3-oxo^ 
20 PToovU-caifaamio acid terf-butvl ester. 

Obtained from ^i{j-reit-butoxycarbonylanmu>-4-(2-fiuor(>rphenyl)-butytic acid and 

pliettyl-pyixolidin-(25>-yImetiiyl-aiiune. 

LC/MS (nr) It 4.16, m/2 455 (M+H)*. 
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one (TF A saltV 

*H-NMR PCRpm) « 1.76-1^0 (m, «H>, 2.77-3.35 Cm. lOH), 3.70-3.79 a&d 4.10-4.15 
(2m, IH), 4.90 (bs), 6.42-6.47 <2ni. IH), 6.54-6.61 (m, 2H), 6.95-7.03 (m, IH), 7-13- 
10 7.20 (tn,2H), 730-7.35 (in,2H). 7.96 (bs,2H). 
LC/MS (111) rt 2,84, m/z 354 (M+H)*. 



Examples 

15 




Stepl 





oxo-imw'vn-carbaimc aiad tert'hutvl ester. 

Obtained from (3J^-fe/t-butoxycaibon3daznmo-4-(2-fluoro-^heayl>butyric add and iV^ 
pytroHdm-(2^-y]meth5^-beQzensulfonanud^ QBxample 3). 
LCVMS (ni) rt 4,98, m/z 542 (M+Naf. 

St^2 




N-{'*-\f'V-^^7 ^ n flaon>H)henv IVbutvr»11-TiviTobdin-/25')-vlmetfavU- 

*H-NMR PCppm) » 1.75-1.85 (m. 4H), 2.48-2.49 (m, IH), 2.62-2.72 (m, IH), 2.72-3.04 
(m, 3H), 3.22-3.28 (ao, 2H), 3.64-3.75 (m, IH), 3.90-3.94 (m, 0.7H), 4,70 (bs), 7.09- 
7.15 (m, 2H), 7.21-7.31 (m, 2H), 7.50-7.66 (m, 4H), 7.70-7.77 (m. 2H), 7.89 (bs, 11^). 
LC/MS (HO It 3.16, m/z 442 (M+Na)*. 
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Step 1 

5 




fl-f2-Fluoto-benzvlV»3M)xo-/3it>-r/25MG-phen^-T3Beito 
pmpfy^)-carhamic acid tert-hoM eater. 
10 Obtained from (3X)'iertAyvtoKycatboiyyl2x^^ add and 1- 

ph»yl-3-p3'ixolidjo--f29-ylmeaiyl uiea (Exan^le 4). 
LC/MS (HI) rt 4.79, m/z 521 (M+Na)+ 

Step 2 

15 




1-n4-/3;?)-ATnino-4-^2-flucm>>t>heavrWbutvrvl1-pvTroti^ 



41 

*H-MMR PCppni) - 1.7^1.83 (m, 4H), 2^7-2.31 (m, IHX 2.67-2.69 (m, 3.29-3.37 
(m, 5H), 3.87 and 3.97 (2in, IH), 6JiO (m, 0.6H), 6.40 (m, 0.2H), 6.81-6.86 (xn, IH), 
7.06-7.39 (m, 8H), 8.41 (bs, 0.5H), 8.52 (bs, 0.2H). 
LCMS (EU) It 3.12, m/z 421 (M+Na)*. 

5 ' " 



Example 10 




V.{14(^^)-Amino-4-f9.-flMQTO-t>henvlV>butvrvl1-pipf ^ 
(TFAsaltV 

Obtained from (3R)-tenAfixtXfxycajA)0ziy^^ add and JNT- 

15 Pipe]idin-(2<!9-yb»ethyl<-baizaimde CBxample 1). 

*H-NMR □(ppm) =» 1.25-1.75 (m, 6H), 2.60-3.05 (m, 4H). 3.25-3.55 (m, 4H partially 
hidden by water signal), 3,65-3.75 (m, 0,5H), 3.95-4.05 (m, 0.5H), 4.28-4.37 (m, 0.3 H), 
4.76-4.84 (m, 0.7H), 7.09-7.52 (m, 7H), 7.64 (m, IH), 7.76^7.94 (m, 4H), 8.25-835 (m, 
0.7H), 8.55-8,62 (m, 0.3H). 

20 LC/MS (IV) rt 2.16, m/z 398 (M+H)* 



25 
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Ar-n-r^5/t)-AmiTio-4-(2-fluoKM)heavn4>iitvn4Vpipaidm^^ 
henyenes ulfonamide (TFA salt). 

Obtained from (3RJ'tertA>xiitoxycaAonylaxiaxio^ add aod A^- 

Pip^din-(t?i^-ylme{hyl-be!nze!aesvdfonainlde (BxaiD^e 3). 
LC/MS (II) It 2^6, m/z 434 QA+13f. 



Obtaioed fixmi (3R)-tertAiivitoxycasbonylBsaoi^^ add and JV- 

Az^din-S^metir^-boii^ylamideC&can^le 1). 

^H-MMR. P(pi»n) » 1^8 (xn. 2Hi, Z61-2.92 (zn, 2H), 2.95-3.02 (m, IH), 3.43-3.49 (m, 
2H), 337-3.70 (m, 3.74-3.91 (m, 2H). 4.01-4.09 (m, IH), 7.13-7.19 (tn, 2H), 7.29- 
7.32 (m, 2H), 7.38-7.49 (m, 3H), 7.76-7.80 (in, 2H), 7^ (bs, 3H), 8.51 (m, IH). 
LC/MS (n) tt 1.92, m/it 370 O^+H)*. 
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Ar-{Uf^P),Aiiii'nft,4-f2>fluoro^ pheDvlVbutvrv^ 
(TPAsalt), 

Obtained fiom f3iy-rer/-butoxycaibonylamino-4-(2-fluoro-phea^^ add aad 

10 Piperidin-3y]methyl-benzylazziide (Example 1). 
Prepared as a mixture of diastereomers. 
LC/MS (n) It 2.14, m/z 398 (M+HO^ 

15 

ASSAYS 

Inhibition of DPP-IV peptidase activity was monitored witti a continuous fluozimetric 
a^ay. This assay is based on the cleavage of the substrate Gly-Pro-AMC (Bachetn) by 

20 DPP-rV, releasing free AMC. The assay is carried out in 96-well microtiteiplates. In a 
total volume of 100 ^l, compounds are preincubated with 50 pM DPP-IV ^nploying a 
buffer containing IQmM Hepes, 150mM NaCl, 0.005% Tweai 20 (pH 7.4). The 
reaction is started by &e addition of 16 |iM substrate and the fluoiescence of liberated 
AMC is detected for 10 minutes at 25 ''C with a fluoresceoce reader (BMG-Flnosta^ 

25 BMGK-Technologies) using an excitation wavelengdi of 370 urn and an emission 
wavelength of 450 nm. Ilie final concentiation of DMSO is 1 %. The inhibitozy 
pot Atial of the conqK>unds were deteonined. DPF-IV activity assays were earned out 
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human and porcine DPP-IV (see below); both enzymes showed comparable 
activities. 

Soluble human DPP-IV lacking the transmembrane anchor (01y31«Pto766) was 
S e^ressed in a recombkiant Y£AST-*strain as Pre-Pro-alpha-xnating fusion. The secreted 
product (rhuDPP-IV-Gly3 l-Pro766) was purified from fennentation broth (>90% 
purity). 



The e}camples 5-13 show a % inhibition of less than 1 fiM. 

10 



1. A compound of foixnula 0) 




2 



(I) 



or a phannaceutically acceptable salt thereof wherein 

Z is selected from the groi^ consisting of 

phenyl; 

xuqphthyl; 

C3.7 cycloBlk^i 

heterocycle; and 

heterobi^cle; 

whefein Z is optionally substituted with one, or independently fiom each other, more of 



=Oy where the rix^ is at least partially saturated; 

Ci^ alkyl, optionally substituted with one or more F; and 

O-C]^ aOcyl, optionally substituted with one or more F; 

R^ R^ R^ are independently fix^m each other selected from the giroup consisting of 



halogen; 

CN; 

OH; 



F; 



V 



OH; 

Ci^ alkyl, optionally substituted one or more F; and 
O-Ci^ iSkyl, optionally substituted with one or more F; 



m "UN 
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snd/or and optionally fonn together C3.7 ^cloalkyl, wliidi is optionally 
substituted with oae or more F; 

and/or R^ and R^ optionally form together C3.7 cycloalkyl, which is optionally 

substituted witii one or more F; ^ 

and/or R^ and R"^ optionally form together C3.7 cycloalkyl, which is optionally 
substituted with one or more F; 

and/or R^ and R^ optionally fi>na together €3.7 cycloallQrl, which is optionally 
substituted with one or more F; 

R^isHorCwalkyl; 

X is selected from the groiq) consisting of 
F;and 

Ci^ all^l, optionally substituted with one or more F; 
nisO, 1 or 2; 

are ind^endeatiy fiom each other selected from the group consisting of 

H; 

halogen; 

Ci^ alkyl, optionally substituted with one or more F; and 
R^; provided that one of A^ and A^ is R^; 

R^is-C(R^RVY-T; 

R^ R^ are independently from each other selected from the groi^ consisting of 
H; 

F;and 

Ci^ d!SkyU optionally substituted witii one or more F; 

and/or R^ and R^ optionally form together C3.7 cycloalkyl^ which is optionally 
substituted with one or moreF; 
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Yis selected from flie group coasisthig of 
-0-; 

-S-; 

-Ci^ alkyl-Ss 
-S(0)s 

-Cm alkyi-S(0)-; 
-S(0)2-; amd 
-Ci^ a]kyl>S(0)2-; 

whereni each alk^ is optionally sobstitiited vn&L <me or more F; 

R', T are independendy from each ofher T^-T^ or l'; 

is selected finm die group consisting of 
-Ci^ aJkjd-; 
-Ci^ alk^-O- 
-Cm aIkyi-N(R^")- 
-C(0>; 

-C(0).C,^a]kyl-; 
-C(0)-CwaIkyl-0-; 
-C(0)-Ci^ aDgrl-NCR^V; 
-C(0)0-; 

-C(0)(>.Cw alkyl-; 
-C(O)0-Cw alkyl-O-; 
-qO)0-Ci-6 alkyl-N(R^V; 

-C(0)N(R»"VCi<alk3d-; 
-C(0)lSr(R*^-C,^j alkyl-O-; 
-C(0)N(R")-Ci-« angrl-NCR")-; 
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-S(0)2S 

-S(0)z<Ci^alIgds 
-S(OVCm alkyl-O-; and 

-S(0)2-C,^ancyl-N(R»*>>; 

wher^ eadi Ci^ alkyl is optionally substituted -wifii one or more F; 

R^*, R" are independently from each other H or Ci^ alkyl, optionally substituted with 
one or more F; 

is selected from the group consisting of 

H; 

phenyl; 
n^qphthjd; 

wherein pho^ and naph&^ are optionally substituted wifli one, or 

independently fiom each other, more of 

halogen; 

CN; 

R"i 

CCM>H; 

OH; 

coot*; 
OT*; 

C(0)NHT*; 
S(0)iNHT'; or 

C3-7 oyoloallcyl; 
heterocycle; and 
heterobicycle; 

wherein C3.7 cycloalkyl, heterocycle and heterobicycle are optionally siibstitiited 
Tviih one» or independently firom eachother, more of 
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lialogen; 

CN; 

R"; 

OH; 

BsQ, whoe the zing is at least partially saturated; 

COOH; 

C(0>NH2i 

S(0)2NHa; 

COOT'; 

01^; 

C(0)NHT*; 

S(0)2NHT^; 

NHT';or- 

is sdected foxm the grovp consisting of 

Ci^alk3d; 

O-Ci-6 aDcyl; 

COO-Ci^s allsyl; 

OC(0>-CMalkyl; 

C(0)N(R")-Ci^a]kyl; 

S(0)2N(R")-Cm{ allqi; 

S(0)-Ciw!alkyl; 

S(0)2-Cm alkyl; and 

N(R")S(0)2-Cx^ allsyl; 

whecein each Ci^ alkyl is optionally substituted witb on^ or izulep^daitly Gem 
each other, more of F, C0OR^», C(O)N(R20it2»), S(0)iN(R^=^X OR^*. 
N(R"R^, T*, O-f or NOS^Vt*; 

R'' is selected fiom the gxonp consisting of 
Cwalkj^ 
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COO-Cw aJkj^; 

OC(0)'CMalkyl; 

"C(0)N^^)- Ci^} alkji; ~ . 

N(R* VC(0)-Ci^ alkyl; 

S(0)2N(R")-C,^ alkyl; 

S(0)-Ci^ alkyl; 

S(0)2-Ci^ alkyl; and 

-N(R^«)S(0)2-Cm alkyl; 

wherein each Cm alkyl is optionally substituted wi& one, or iodqtendendy fiom 
each other, more of F, COOR", C(0)N(R?'^*'), S(0)2N(p.^R^). OR^, 
NCR^R^. t*. O-t' or NCR")-!^; 

R". R'^ R»^ R". R", R« R« R«, R«, R^. R^, R« R^, r27 i„dependeDtly fiom 
eadi other H or Ci^ alkyl; 

is selected fiom the groi^ consisting of 
phenyl; 

xvbamn phenyl and naph&yl are optionaUy substituted wifii on^ or 

ind^eodently from eadi Gtbex, more of 

halogei^ 

CN; 

OOOH; 

OH; 

C(0)NH2; 
S(0)2NH2; 
C« aDsjd; 
O-Ci^ alkyl; 
COO-Ci^ allqd; 
0C(0)- Cm alkyl; 
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C(0>NCR?^CMaIkyl; 
S(0)iN(R^')-CMalkyl; 
S(0)2-Ci< alkyl; or 

N(R'°)S(0)2-CMalkyl; _ 
Het^cycTe; 
hetexobicycle; and 
C3.7 cycloalkyl; 

wherein C3.7 cycloallryl> heterocycle and heterobic^le are optionally substituted 

with one, or ind^endenUy from each other, more of 

halogen; 

CN; 

CSJ; 

<=0, where the zing is at least paxtiaUy saturated; 
NHz 

cocm; 

C(0)NHi; 
S(0)2NH2; 
CwalKyl; 

aOsyi; 
N(R.**>Cw alkyl; 
CX)0-Cw alkjl; 
0C(O> Ci^ alkyl; 
C(0)N(R'2)-Ci^aIIgrl; 
N(R")-C(0).Ci^ alkjd; 
S(0)2N(R^-Ci^ alkyl; 
S(0)2-Ci.6 aUqrl; or 
-N(R?^S(0)rC|.6aIki4. 

2. A compound according to claim 1 of £»mula (la) 
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^ a phaanaceuticaUy acceptable salt thareo^ ^erdn 2. R'.r5 ^ ^ 

the meaniag as indicated in daim 1. 

4. Acc«l^1a^acoo^iingtoanyoneofthep^ecedi^gcIaims,^ r2 r4 

independently fiom each other selected fiom the group consisting of H,' F, OH 

5. Aoon^oundaccordii^toanyoneoftheprecedingdaims,.^^ 

6. A «>«Poi^ according to any one of fi,ei«recedingd^ 

7. Acompoundaccordingtoanyoneofthepreced««.gclahns,whereinnisl. 

8. Aconipoundaccoidingtoanyoneoftheprecedii^gdahns..d^A»i^ 
isH,ForCaEl3. 



9. Ac<m5)oundaocordingtoaiiyoneoffheiaecedmgdahns, wherein 



1 0. A ccmipouad accorfing to any one of the pieceding claims, wherein Y is -O- 
-N(R»)-or-S(0)2-. 
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1 1. A conqioiind accordiatg to any one of the preceding olaimSt v/bisswi is selected 
fixan the gtoiq» consisting of H, CHs, COOH» COOCHs, C(0>NH2, C(0)N(CH^)2, 
andS(0)2CH3. 



12!.* A'compoiiiid aocorduig to any one of tiie preceding claims, 'wherein T is T^-T^ or 
and v^errai T* is selected fiom die groi^ consisting of * 
-CH2-; 
-C(0)-; 
-C(0).CH2S 
-C(0)Os 
-C(0)0-CH2-; 
-C(0)NH-; 
-C(0)NH-CHa-; 
-S(0)2-; and 
-S(0)2-CH2-. 

13. A compound according to claim 12, wherein T is T'-T^ or and vdiecein T* is ' 
selected fiom the groop consisting of -C(0)-; -CMz'; -S(0)2S and -^^O)!^-. 

14. A compound according to any one of the pieceding daims, wbsx&n is .7 
-CH2-N(R**>T, and wiaeam R'* is H or S(phCH3. 

15. A compound according to any one of the preceding claims, wherein is phenyl or 
heterocj^e. 

16. A compound accoiding to claim 1 selected fiom tiie group consisting of 
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17. A pxodtug compound of a con^und accoidiagto any one of ^ claims 1 to 16. 

18. A phannaceutical composition coinprising a compound or a pharmaceuticaUy 
acc^table salt tb^eof according to any one of the claims 1 to 17 togettier with a 
pharmaeoitically aecepteiblt carrier. 
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19, A pharmaceutical composition according to claim 18, conqnisins one or more 
additional compounds . or phanaaceuticaUy acceptable salts tiiereof selected fiom the 
conastog of another compoimd accoiding to any one of flie claims 1 to 17; 
another DPP-IV inhibitor; insulin se^tizers; PPAR agists; "bigu"^des; pocot^ 
tyiosin^hosphatase-lB (PTP-IB) iohibitois; insulin and insulin mimelics; 
sulfonylureas and other insulin sectetagogues; a-^ucosidase inhibitois; glucagon 
lecejiter ant^niste; GLP-1, GLP-1 mimetics. and OLP-1 receptor agonists; GIP, 
GIP mimeties, and GIP rec^rtor agonists; PACAP, PACAP mimetics, and PACAP 
receptor 3 agonists; cholesterol low«dng agents; HMG^toA reductase inhibitors; 
sequestiants; nicottnyl alcohol; mootinic acid or a salt fliereo^ PPARa ^onists,- 
PPARoIy dual agonists; infaibitois of cholestecol absorption; acyl CoA : diolesterol 
acyJtcansfetase inhibitors; anti-oxidants; PPARo agonists; anliobesity conq,oiinds; 
an ileal bile acid transporter inhibitor; and anti-inflammaioiy agaits. 

20. A compound or aphannaceutically accq>table salt thereof of any one of th^ claims 1 
to 17 for use as amedi^ment 

21. Use of a confound or a pharmaceutically acceptable salt thereof of any of the 
claims 1 to 17 for the manu&cture of a medicament for the treatment or prophj^axis 
of non-insulin dependent (I>pe H) diabetes melUtu^, hyperglycemia; obesity, 
insulin resistance. Uirid disbrdas; dyslipidemi^ hypetlipidemia,' 
hypertiiglycerid^nia; hjpercholestrerolemia; low HDL; hi^ LDL; atherosclerosis; 
growth hormone defidemgr, diseases related to the immune response- HIV 
infection; neutropenia; neuronal disorder; tumor metastasis; benign prostatic 
hypertrophy; gingivitis; hypectensioz^ osteoporosis diseases related to sperm 
motility; low glucose tolerance; insulin resistance; ist sequelae; vascular restenosis; 
irritable bowel syndrome; inflammatory bowel disease; induding Crohn's disease 
and ulcoative colitis; other inflanunafoiy conditions; pancreatitis; abdominal 
obesity; neurodegmerative disease; retinopalhir. nephropathy; neuropathy; 
Syndrome X; ovarian l^erandrogeoism (polycystic ovarian syndrome; Type n 
diaibetes; <»: growth hormone d^dency. 
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22. Use of a compound according to anyone ofUxe cLauns 1 to 17 as DPP-IV inbibitor. 

23. Process for the preparation of a compound according to any one of the daixns 1 to 

"~ '17, compi^cg tfie'st^s oT 

• coxtpling of an amino-piotected beta-amino acid of fomada (IVa) 




(IVa) 

wherein PG is a protective group, with an aonne of fomiula (ID) 



A' 










> 




(III) 



> 

using standard peptide coupling coaditioiis» reagents and protective groins; 
• lemoving the protective gioxip (PG). 

24. A-pwjcess aceording to claim 23, wherein tiie oovipling reagents are l-cfl^-3-(3- 
di]netfaylami&opropyI)carbodiiimde hydrochloride (BDC) in combination 'widi 1- 
hydxoxybCTzottiazole (HOBt) and a base (trxetfayiamine or dtioopmpyiefh ylatTrfne) 
or OK7-a2ab6nzotiiazol.l>]d)-iSr,J\rj\r^iyr'.tetxataethyluioz^ hexafhiorophospliate 
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QEIATU) in the preseace of a base and the protective groxtp is 9^ 
flisoxenylmethoxycazbonyl or reit-butoxycaibonyl. 

25. A process according to claim 23 or 24, whereia the protec tive gropp is r emoved 
using dietbylaznine in dichloromethane in &e case of 9*'fluoreaylmethoxycarbonyl 
or using acidic conditions in the case of /err-butoxycaibonyL 



.1. 
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Abstract 



The invention relates to compounds of fonnula CO 




wlierein Z, R^*^, X, n, and A^ have the meaning as cited in the description and Hxe 
claims. Said compounds axe nseful as DPP-IV inhibitors. The invention also relates to 
the preparation of such compounds as well as ttie production and use thereof as 
medicament 
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